This paper introduces a new, publicly available database for tracking merchandise trade in the global value chains for apparel/textile/footwear, motor vehicles and parts, and electronics, developed originally for in-depth analysis at the country level. The data enable tracking of intermediate and final goods trade by country. Among other results, the study finds that East Asia and Pacific is the most global value chain-intensive region, and Sub-Saharan Africa is the least global value chain-intensive region. Final assembly of motor vehicles is significantly more sophisticated (takes place in higher income countries), while final apparel is the least sophisticated global value chain category and is geographically dispersed. In general, intermediate goods are more likely to be traded within regions, and final goods are more likely to be traded between regions. South Asia produces a large value of relatively unsophisticated global value chain exports, focusing on apparel and textiles; North American exports are the most sophisticated. Within categories, the degree of product sophistication varies markedly.
1. Introduction 1.1 What are global value chains? Why are they important for development?
Global value chains (GVCs) are characterized by the division of the production process into stages, and the distribution of these stages across different countries. This process, variously known as "production fragmentation" (Arndt and Kierzkowski,2001) , "processing trade" (Görg, 2000) , "vertical specialization" (Hummels, Rapoport and Yi 1998), "slicing up the value chain" (Krugman, Cooper and Srinivasan 1995) , or "the second unbundling" (Baldwin 2006) , has been made possible by major changes in logistics and managerial organization that emerged during the last third of the 20 th century. As a result, many products that were once produced in a large, centralized location are now produced in widely dispersed locations. Instead of producing an entire automobile from raw materials in a single location, as was once done at Ford's River Rouge factory in the 1930s, we now live in a world where the assembly of a hard disk drive in Thailand utilizes components from 11 different countries (Hiratsuka 2011) , and the disk drive itself is in turn a component of a laptop that may be assembled in China and shipped to consumers in the United States.
Thanks to GVCs, it is now possible for developing countries to participate in the gains from producing the world's most complex and sophisticated products by specializing in tasks. Rather than having to develop the large domestic firms which were common in earlier waves of industrialization, firms in developing countries can specialize in a piece of the production process. Even for a complex structure like an automobile, for which branding and final assembly still tend to concentrate in rich countries, it is possible for certain components to be produced in a variety of locations. Ignition wiring sets for motor vehicles are now being exported from locations as diverse as Tunisia, Vietnam, Sri Lanka and Nicaragua. Small and medium-sized firms in developing countries are thus able to join in the global networks of lead firms and access technology and markets that they would not be able to otherwise.
The expansion of GVCs into new geographic territories depends in part on the availability of qualified local suppliers. Lead firms in GVCs consider a number of factors when deciding to expand their production networks into new countries. They can either bring their traditional suppliers in with them as co-investors, or seek out local firms as qualified local suppliers. In order to be qualified suppliers, local firms need to have reasonably high productivity, a capacity to absorb new technologies, and ideally experience with trading across borders. The lack of such firm-level capabilities can inhibit the extension of GVCs to certain countries (see Farole and Winkler 2014 for the case of Africa). Even if the lead firm is local and the production part of the GVC is built mainly of local firms, productivity has to be reasonably high in order to successfully export.
A new dataset for the study of archetypal value chains
This paper introduces a new dataset for the study of several archetypal GVCs, building on traditional merchandise trade data.
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This dataset, known as MC-GVC (Measuring Competitiveness in Global Value
Chains), allows study of the deeper structure of GVCs in autos and parts, electronics and textiles, apparel and footwear. It takes advantage of a unique mapping between intermediate and final goods in these 4 sectors (Sturgeon and Memedovic 2011) , and extends that mapping over time through a series of concordances and correlations. This database serves as a complement to databases based on value-added concepts, such as OECD TiVA, UNCTAD's EORA, and IDE-JETRO's Asian Input-Output tables. It complements such databases by permitting a more disaggregated view of both geography and products.
GVCs are classically characterized by lead firms which coordinate production networks. The coordination of activities required to operate dispersed production requires governance structures, which mediate the activities of multiple firms in a network with a lead firm at the center (Milberg and Winkler 2013) . Some analyses of GVCs essentially view all trade as GVC-oriented, especially those which focus on tracking global flows of value-added through input-output methods (Mattoo, Wang, and Wei 2013) . In this view, a country which does nothing but export crude oil or metallic ores may have a high degree of GVC participation of a sort, 2 since these crude materials are eventually transformed into sophisticated goods or parts of other goods in some other country. However, linkages with lead firms of the sort leading to technology transfer or deeper interactions with final markets may be more likely to take place when countries are engaged in the middle or later stages of the production process.
The GVCs in vehicles, electronics, apparel, footwear and textiles are characterized by a lead-firm network structure, and have been much studied. The similarities and differences in the organization of these five GVCs are a useful entry point into an understanding of GVCs, or as they are sometimes called "global supply chains" 3 (USITC 2011).
They have been used to analyze the response of developing-country GVC participants in the crisis of (Cattaneo, Gereffi, and Staritz 2010 . These five sectors differ in the methods used to coordinate activity over long distances, and in the extent to which they tend to be coordinated by traditional manufacturers (motor vehicles), owners of brand names with strong research capabilities (electronics and motor vehicles), or buyers of final products working with global middlemen (apparel, footwear, textiles), in which the brand name may be associated with a designer or a retailer rather than with a manufacturer. The share of total global merchandise exports accounted for by these five GVCs has fluctuated between around 14 percent and 28 percent since 1990. 
Principal findings
The share of GVC trade in total merchandise imports has declined steadily, particularly from about 1998-2012. Among regions, East Asia-Pacific is the most intensively specialized in GVC exports, followed by South Asia. Sub-Saharan Africa is the least specialized in GVC trade.
While the overall shares of the various GVC components have remained relatively constant globally, patterns of regional specialization have changed markedly. South Asia has become increasingly specialized in final apparel, driven by Bangladesh; most regions have pivoted away from this category. Final assembly 2 In particular, exporters of primary products experience the sort of GVC participation described as "forward linkages" in international input-output databases. Countries which export final goods requiring large amounts of imported intermediate goods are said to experience "backward linkages." 3 The terminology in this area is not entirely standardized. "Value chains" connotes the coordination of the production of complex goods over many countries, emphasizing the role of lead firms which are usually multinational. "Supply chains" suggests a focus on the physical movement of goods necessary to make value chains happen, and can also be used to describe the transactions used in connecting global buyers and sellers of simple goods such as agricultural products. 4 World Bank staff calculations. The weight of classic GVC trade in total merchandise trade tends to be higher when the price of oil is low, and vice versa. of electronics has increased in relative importance in East Asia-Pacific, Middle East-North Africa, and Latin America-Caribbean, with intermediate electronics increasing even more rapidly in East Asia-Pacific. North America, Europe-Central Asia, and Latin America have become increasingly specialized in final assembly of Motor Vehicles, as has Sub-Saharan Africa (though this is accounted for largely by South Africa).
Intermediate goods are more likely to be traded within regions, while final goods are more likely to be traded across regions. For example, trade in electronics intermediates is regionalized within East AsiaPacific, and footwear components are heavily traded around the Mediterranean (Europe and Middle EastNorth Africa).
The expansion of GVC exports has tended increasingly to focus on goods that are less sophisticated, and on export sources that are lower-income. That is to say, many GVC goods have "downstreamed" (been transferred to lower-income countries) over time, possibly by unbundling of the final assembly stage.
Goods in the auto value chains are more likely to be exported by high-income countries, particularly final assembly, and those in the textiles/apparel/footwear value chains are more likely to be exported by lowincome countries, particularly final apparel. Electronics show an intermediate degree of sophistication. The relative sophistication of value chain segments has remained roughly stable over time.
North America produces the most sophisticated bundle of GVC exports, followed by Europe and Central Asia. South Asia produces the least sophisticated bundle. The rising degree of GVC export sophistication in Sub-Saharan Africa is accounted for by South Africa.
The degree of export sophistication varies greatly within sectors. For example, artificial textured yarn is significantly more sophisticated than combed and uncombed cabled cotton yarn.
At the country level, assembly of footwear and electronics is most geographically concentrated, while exports of auto parts are more geographically dispersed (this is a different measure of concentration than intra-regional trade).
Construction of the MC-GVC database
The MC-GVC database covers five global value chains that are considered to be at the forefront of global economic integration: Apparel, Electronics, Motor Vehicles, Footwear and Textiles. In identifying the products that belong to each of these GVCs, this study uses a modified version of the definition of the three classic GVCs in Sturgeon and Memedovic (2011) . In their approach, products are classified as belonging to one of the three GVC sectors, namely Apparel & Footwear, Electronics, and Motor Vehicles, based on a combination of expert opinion and their position in the U.N. Statistical Division's Broad Economic Categories (BEC), which help to distinguish between intermediate and final goods. This leads to a list of over 400 traded goods, identified in the SITC Rev. 3 classification at the four-digit or five-digit level. Each of the GVCs is then divided into two subsectors to reflect intermediate and final goods (e.g. intermediate electronics and final electronics), making six GVC sectors all told.
Taking the classification proposed by Sturgeon and Memedovic (2010) as our departing point, we modify it in four ways. First, we separate Footwear from Apparel, taking into consideration differences in trade dynamics we noticed during our initial work on this topic. Secondly, we add a fifth value chain, Textiles, although in this case we only consider final products due to the overlap of intermediates with the Apparel value chain. Third, the definition of the motor vehicles sector, which originally included only passenger motor vehicles and motorcycles, is broadened so as to encompass other road vehicles (e.g. trucks, buses and trailers). Fourth and finally, we migrate from SITC Rev.2 nomenclature at the five-digit level of aggregation to HS nomenclature at the six-digit level of aggregation, constructing equivalent GVC product Conversions and correlations between classification systems are a primary challenge for this exercise. The main reason motivating the change in the underlying products' nomenclature is that currently all countries report their trade data in HS nomenclature to the United Nations Statistics Division (UNSD), which are then converted into SITC Rev.3 for the users' convenience, but due to complex relationships between different commodity classifications, the conversion from single HS six-digit codes may sometimes correspond with higher levels of the SITC Rev.3 classification (e.g. a 3-digit code, instead of a 5-digit code), consequently leading to a "break-in-series", especially in the years when the new HS editions are introduced. As a consequence of this, it becomes necessary to establish the definition of GVC goods in each edition of the HS nomenclature, which is straightforward to do through conversion tables in the cases when an SITC Rev.3 code corresponds to one or to various codes in HS editions (1-to-1 and 1-to-n relationships), but entails more difficulty whenever more than one SITC Rev.3 codes are mapped to a single or to various codes in HS editions (n-to-1 and n-to-n relationships). The latter cases are not covered by conversion tables and must be addressed through the use of correlation tables instead, 5 which differ from conversion tables in that they maintain the relationships at the most detailed level of SITC and HS nomenclatures -therefore eliminating the need to take into account relationships at higher level of aggregation-, but their use entails some added complexity. Summing up, in order to most accurately map all relevant SITC Rev.2 codes into the different HS nomenclature editions, a three-step process was followed. First, conversion tables were used whenever possible (1-to-1 and 1-to-n correspondences). Second, since conversions to higher level of SITC codes are included in the matching of 1-to-1 and 1-to-n relationships, it is necessary to check that the resulting codes are indeed part of the full correlations, eliminating any codes that do not satisfy this condition. This step finalizes with the identification of two sets of definitions: a "simple" definition arising from conversion tables and covering 1-to-1 and 1-to-n correspondences, and an "extended" definition calculated from correlation tables, covering all possible types of correspondences (1-to-1, 1-to-n, n-to-1, and n-to-n). Finally, under the simplifying assumption that the scope of any HS code does not differ from one edition to another, the codes in each HS edition are combined into a single combined HS nomenclature list, which is in turn used in UN Comtrade to extract the data originally reported in HS nomenclature, either as reported by countries or as mirror flows (e.g. country exports based on values of partners' imports from said country, and country imports based on values of partners' exports to said country). The new WITS GVC module, readily available online for use by the general public, includes downloadable versions of product lists comprising all products in the covered GVC categories, in each of the five different HS nomenclature editions (H0 to H4), and has an interface that allows alternative levels of aggregation of GVC categories, as well as the possibility to choose whether to work with reported or mirror data.
For the present analysis, we work with mirror trade data from UN Comtrade in H0 nomenclature (HS 1988/92) . The choice of the oldest HS edition responds to the objective to cover the largest possible time period, which comprises 27 years spanning 1988-2014, whereas the choice of the mirror over the reported version of the data is based on the better coverage offered by the former in the case of lower income countries, whose data reporting is often less reliable and subject to gaps in data. Data on other countrylevel indicators such as GDP (nominal and in constant 2005 USD) come from WB World Development Indicators (WDI). The analysis is carried out using all available data in the mirror dataset, covering the 7 complete list of 256 officially recognized countries/territories in the world that exist or have existed in any year of the analysis period 1988-2014. 6 Even though the mirror dataset was chosen for the present analysis, the equivalent reported dataset is also available for future work and comparisons. It is worth noting that even though the country-year coverage of the dataset underlying the present analysis is good, it is not a balanced panel. In case the absence of gaps in data is important for any analysis to be carried out using the MC-GVC dataset, the largest attainable balanced panel at the time of writing comprises 175 countries with a complete data series in both overall GVC exports and imports spanning 1988-2014 in mirror data, explaining between 92 percent and 96 percent of world GVC trade in any given year within such 27-year period.
3. Analysis of Trends in GVC Trade Participation 3.1 Trends in GVC Participation by Product Categories, World Regions and Income Groups GVC participation is measured by the share of GVC exports in total exports at different levels of aggregation across the regional and product type dimensions. We analyze the evolution of GVC participation over the years, both in aggregate terms and by individual value chains, first for the world as a whole and afterward for country groups built based on income levels and geographic regions. Among regions, East Asia-Pacific is the most intensively specialized in GVC exports, followed by South Asia, whereas Sub-Saharan Africa is the least specialized in GVC trade ( Figure 3 ). As Figure 4 shows, final and especially Intermediate electronics are the most important GVC exports for the East Asia & Pacific region, accounting for relatively large shares of total exports throughout the whole period, 9 which have furthermore steadily increased over time, both in total exports and in overall GVC exports, whereas intermediate and especially final apparel, as well as final motor vehicles, have decreased their shares in overall GVC exports over time. In the case of South Asia, GVC exports account for a very significant share of total exports, with final apparel accounting for 15 percent or more of total exports for most of the period and reaching a peak above 25 percent in the early 1990s. Intermediate apparel and final textiles 8 also account for non-negligible shares of total South Asian exports, even though these are much lower and tending to decrease over time. As a share of overall South Asian GVC exports, final apparel accounts for the largest percentage during most of the period, expanding slowly but consistently over time, and notably at the expense of intermediate Apparel exports. 10 In the North America region, all single GVC export categories remain below 12 percent as a share of total exports any given year, with intermediate and final electronics being the most important product categories, followed by final and intermediate motor vehicles, with all other GVC exports being negligible throughout the whole period, both as a share of total exports and as a share of overall GVC exports. Within North American GVCs exports, the share of final motor vehicles has tended to increase over time and that of intermediate electronics has tended to decrease, whereas shares of other goods exports in both chains have remained mostly constant. GVC exports by Europe & Central Asia are relatively low as a share of total exports in all product categories, never reaching above 9 percent, and in most cases staying well below 5 percent any given year, with final motor vehicles and electronics being the most important GVC export category for the region.
11 For Latin America & Caribbean, GVC exports have been relatively low as a share of total exports in all cases, never reaching above 9 percent any given year, and have exhibited more erratic trends as compared to other regions. Final motor vehicles and electronics have been the most important individual GVC export flows, growing rapidly and steadily until the early 2000s and then remaining relatively stagnant as a share of total exports, even though they continued to expand at the expense of other GVCs.
12 Finally, for Middle East & North Africa and for Sub-Saharan Africa GVC exports are negligible in all cases as a share of total exports. In the case of the former region, with each individual GVC export flow has stayed for the most part below 2% any given year throughout the whole 27-year period, occasionally peaking as low as just below 5% in the case of the most relevant individual GVC category (final apparel). 13 In the case of SubSaharan Africa, each individual GVC export flow has remained below 1 percent of overall merchandise exports in any given year during most of the period, with short-lived peaks occurring as low as just above 2 or 3 percent of overall exports in the case of the most relevant individual GVC categories (final motor vehicles and final apparel 14 ), thus evidencing this is the world region with the lowest integration into global value chains. Figure 5 shows the evolution of electronics exports over time, evidencing that this is a strongly regional GVC, especially when it comes to exports of intermediates, with its main location in East Asia & Pacific, across all income levels. Within this region, in the late 1980s exports of intermediate electronics were most important in high income countries, followed by upper-middle and lower-middle income countries, in that order. However, since the early 1990s the share of middle income countries' exports of these goods 9 in total exports became higher, especially in the case of upper-middle income countries, at the same time that shares of high income countries in this part of the world grew more slowly. This trend continued until around year 2009, when there was a gradual shift back toward high-middle-income countries, even though middle income countries' shares remained relatively high. This observed pattern could be associated with a quality change in electronics intermediate goods, first accompanying the surge of the personal computer era, and afterward as a consequence of a "downstreaming" process. 15 Final electronics appear a little less regionally clustered than intermediates along the whole period of the analysis, although markedly concentrated in high income countries in the first 10-15 years, after which such exports have gradually shifted to upper-middle income countries and to a lesser extent to lower-middle and even low income countries. Nevertheless, it is upper-middle countries that exhibit the largest shares of exports of final electronics in total exports by the end of the period.
As Figure 6 shows, the apparel GVC is mostly concentrated in low and lower-middle income countries along the whole period, and tends to concentrate increasingly over time, both geographically and in terms of the income levels involved, which become increasingly lower. In the first half of the period we see greater geographic dispersion of exports belonging to final goods of this GVC, but later they become more regionally concentrated, especially in South Final textiles have been historically concentrated in low income South Asian countries, although there has always been non-negligible participation of many countries in these exports, across all world regions and income groups, especially lower-middle and upper-middle income countries ( Figure 9 ). In recent years lower-middle income countries in South Asia have become increasingly important in this GVC category, which is consistent with countries in this region achieving higher income levels.
Trends in Intra-regional and Inter-regional GVC Trade
Taking as a reference 2014, the most recent year for which satisfactory data are available, we note that aggregate GVC intra-regional trade is the highest, by a large margin, in the East Asia & Pacific and Europe & Central Asia regions (Tables 1 and 2) , and furthermore in the case of Europe & Central Asia, intraregional GVC trade is also the highest in every single individual value chain, whereas South Asia displays the lowest degree of intra-regional integration in all individual value chains ( Figure 10 ). In terms of types of goods, the biggest intra-regional GVC trade is observed in motor vehicles and electronics (Table 4) , whereas it is interesting to note that it also occurs to a larger extent in intermediates than in final goods -especially in the case of intermediate electronics (Table 3) .
Trends in GVC and Non-GVC Imports and Exports by World Regions, Product Categories and Stages of Production
East Asia & Pacific, and to a lesser extent South Asia, are the only two world regions that stand as net exporters of GVC goods in year 2014, whereas all other regions are net importers of them (Tables 1 and  2) ; furthermore, East Asia & Pacific also stands out for being a net exporter in all GVC categories and South Asia in five of nine categories, thus posing a sharp contrast with all other world regions, which are net importers in most GVC categories or even all of them (Tables 5 and 6 ). Tables 5 and 6 also show that, globally speaking, trade in electronics has exhibited the fastest growth during the last decade (growing around 12 percent annually both in the case of exports and imports), followed by trade in footwear (approximately 9 percent of annual growth) and motor vehicles (around 3 percent of annual growth), whereas trade in textiles and apparel has declined (approximately by 5 percent annually). More specifically, final footwear and intermediate electronics have exhibited the highest growth between 2004 and 2014, with exports and imports of such goods growing annually by around 36 percent, whereas final apparel has been the only category within the textiles and apparel value chain whose trade has not declined. On the contrary, trade in intermediate footwear, final textiles, intermediate apparel, and to a lesser extent also in intermediate products pertaining to the motor vehicles value chain, has been decreasing between 2004 and 2014 at rates ranging from around 2 percent to 17 percent annually, both in the case of exports and imports. Overall, trade in the analyzed GVCs has grown more slowly than trade outside them, and trade in intermediates has grown slightly more slowly than trade in final goods.
Analysis of Trends in GVC Trade Sophistication and Concentration
We analyze the evolution of GVC exports' sophistication over time across at different levels of aggregation across the regional and product dimensions using the EXPRELY index proposed by Deason and Ferrantino (2011) We also carry out a concentration analysis of such GVC exports, using the Herfindahl-Hirschman Index (HHI), which measures the extent to which exports (imports) of a given product are concentrated among the countries in the database in any given year. The HHI for each product i and year t pair is given by ∑ , where j is the index over economies and ∑ is the export (import) market share of economy j in year t. The index ranges between one and close to zero values (lower values indicate less concentration, whereas a value of one indicates all exports (imports) of a product i in a year t are concentrated in a single economy.
For analysis at varying levels of aggregation, appropriate weighted averages of EXPRELY and HHI are obtained, using in all cases countries' export values of individual GVC products in each year as weights.
For example, for analysis at the value chain level or by stages of production (final or intermediate), EXPRELY and HHI in each GVC category and year are calculated as weighted averages of the EXPRELY and HHI indexes at the level of the products that are part of each of the 9 GVC export flows, or rather belonging to finals or intermediates, using export values of individual products within each GVC category as weights. This yields nine values of each of these two indexes per year in the former case, and two values per year in the latter. Country-level and region-level values of indexes are obtained as a weighted averages of product level values of the index of interest, using the export values of individual GVC products by that country or region as weights.
As Figure 11 shows, the evolution of EXPRELY supports the idea of "downsrteaming" of production and export of more complex goods toward countries with lower incomes over the years, whereas the evolution of the normalized GDP shows that countries with lower incomes have gradually and increasingly incorporated themselves to GVC trade over time. The evolution of HHI is characterized by a relatively flat u-shaped trend line, indicating concentration of GVC exports tended to decrease during the first half of the period, but this trend reversed around the early 2000s and concentration levels gradually increased from then on, returning by the end of the period to approximately the same levels of the late 1980s and early 1990s.
Sophistication Analysis
The evolution of the EXPRELY index reveals that the relative income level associated to exports in the different GVCs under analysis has decreased over time, both in the case of final and intermediate products, pointing out at the occurrence of downstreaming of exports of relatively complex products from higher toward lower income countries, with no appreciable differences between intermediate and final goods in this respect (Figures 12 and 13 ). Across world regions, the evolution of EXPRELY is more varied. As Figure 14 17 GVC exports are negligible as a share of total exports in all cases in the Sub-Saharan region, with each individual flow staying for the most part below 1% any given year, and peaking as low as just above 2 or 3 percent in the case of the most relevant individual GVC export flows (final Motor Vehicles and final Apparel). 18 In both groups, HHI values fluctuate between 0.1 and 0.2 for the majority of countries, even though there are some exceptions (e.g. values of 0.36 and 0.23 for Switzerland and Nepal, respectively). 19 However, they are found more frequently on the low-EXPRELY list.
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Concentration Analysis
The evolution of the Herfindahl-Hirschman concentration index (HHI) associated to each GVC export flow calculated over pooled countries over the years is depicted in Figure 19 , revealing that concentration has exhibited a u-shaped evolution in the case of exports of final electronics, final apparel and final textiles, while it has consistently decreased in final and intermediate exports of motor vehicles and has tended to increase in the case of footwear, especially final goods, until 2010, when concentration in footwear started decreasing. In those chains where we see a U-shaped pattern, the turning point is located in the early 2000s, from which time point concentration begins to increase. By the end of the analysis period, exports of final apparel, final footwear and final electronics were substantially more concentrated than in the initial year. The concentration levels in the case of intermediate goods belonging to these three GVCs showed trend changes over the years but ended up being mostly unchanged or slightly decreased by the end of the period, whereas they actually decreased in the case of exports of final and intermediate motor vehicles. It is interesting to note that even though there is a U-shaped pattern for both final and intermediate goods in pooled overall GVC exports, the former tend to have been more concentrated than the latter since the early 1990s and for the rest of the period, and have furthermore become increasingly more concentrated than them over the years ( 
Conclusions
The study of GVCs using traditional trade data complements other approaches, such as those based on value-added trade data, and field studies using principles from managerial economics, industrial organization, sociology, and other fields. It enables a more granular understanding of how countries engage with their trading partners in different stages of the value chain. It is also of use in studying the development of patterns of regional integration. Future work in this area should include extension of the MC-GVC approach to other sectors such as chemicals and petrochemicals, food processing, metal ores and manufactures of metal, and potentially services. 
Figure 14: EXPRELY of Regions' GVC Exports, 1988-2014
Notes: Values in ratios from original variables expressed in thousand current US$ and calculated on the total number of 181 countries/geographies with available data on the variables necessary for the construction of both indexes and non-missing normalized GDP, in at least some years of the period 1988-2014, even though some have missing data in some years over the GVC mirror data series over the period (HS 1988 . Normalized GDPs are calculated for each country and year as a ratio relative to the USA GDP in the fixed year 2001, with both countries' GDPs measured in constant 2005 USD (normalized GDP for the USA equals 1). All trade data is drawn from Comtrade on WITS, and countries' GDP data comes from WB WDI. Notes: Values in ratios from original variables expressed in thousand current US$ and calculated on the total number of 181 countries/geographies with available data on the variables necessary for the construction of both indexes and non-missing normalized GDP, in at least some years of the period 1988-2014, even though some have missing data in some years over the GVC mirror data series over the period (HS 1988 Notes: Values expressed in ratios computed from original variables expressed in thousand current USD, and calculated on the total number of 254 countries/geographies left after excluding two small countries (Bermuda and Luxembourg) with normalized 2001 GDP >1 from the original dataset with 256 countries/geographies with available data on at least some years along the 27-year period spanning 1988-2014, even though some may have missing data in some years (HS 1988/92 nomenclature, mirror data, six-digit products). All trade data is drawn from Comtrade on WITS, and countries' GDP data comes from WB WDI. Sources: Trade: World Bank MC-GVC database (http://wits.worldbank.org/WITS/WITS/AdvanceQuery/GVC/GVCQueryDefination.aspx?Page=GVCIndicator). World GDP: World Bank WDI (http://databank.worldbank.org/data/reports.aspx?source=world-development-indicators). The MC-GVC database 20 is a rich source of information that can be used for several purposes beyond the exploration of broad trends in world GVC trade which have been the main topic of the present work, including cross-country assessment of which are the main GVC participation drivers, through the use of econometric tools and various kinds of statistical analyses. Among the latter, one novel instrument developed by World Bank staff and recently made available to the general public, through the introduction of an online GVC module integrated into the WITS interface, is the GVC Trade Dashboards approach, which draws on the MC-GVC dataset extensive information and introduces a novel tool to provide insight on the characteristics and dynamics of GVC trade at varying depths and aggregation levels, by exploiting different dimensions of the data and presenting results in a systematic and comparable way.
With the help of the GVC Module on WITS, it is possible to build customized trade dashboards providing insight at the inter-regional, intra-regional and country levels of analysis, as well as concerning products of interest for any given individual country. The module's WITS interface allows the user to choose not only the countries and regions of interest, 21 the years of the analysis, the appropriate edition of the HS nomenclature 22 and whether to rely on reported or mirror data for exports and/or imports, but also the comparator countries (though offering a customized default list in each case 23 ), the number of products of interest in each GVC category, and even some flexibility in the aggregation of GVC categories themselves.
purpose, we will walk through the Tunisia trade dashboard, and provide links between the different dimensions of its analysis and the WITS GVC Module every step of the way.
The first tab of country-level dashboards is obtained from the output of the country analysis query, displaying information on final and intermediate goods' GVC gross exports and imports by the selected country to/from the world in each of the selected GVC categories (as aggregated by the user), both in dollar values and as a percentage share of the country's total exports (imports), total manufacturing exports (imports) and GDP in current USD, as well as dollar values of those aggregates, over the specified period of analysis. 25 These data can be presented in table format and line graphs, displaying the evolution of export and import flows in each of the GVC categories selected in the country analysis query, over time. Whenever one export flow is much larger than the rest, it is advisable to present a second set of graphs excluding such flow, in order to render visible any trends that may be otherwise unnoticeable in the remaining GVC export flows In the case of the Tunisia dashboard, exports of final goods and imports of intermediate goods in the Apparel & Footwear GVC category are substantially larger than in any other categories, and are consequently excluded from the second set of diagrams to enhance readability.
The second tab of country-level dashboards compares exports and imports of final and intermediate goods belonging to each of the selected GVC categories in the country of interest, to those in each of the peer countries included in the customizable comparators' group. In the case of Tunisia, the default preselected set of comparator economies includes Bulgaria, Colombia, Costa Rica, Dominican Republic, El Salvador, Jordan, Morocco, Thailand and Turkey. The output of the country analysis query displays GVCs export and import data for all these countries and the country of interest (in our example, Tunisia), both in dollar values and as a share of total exports (imports), in the initial and final years of the selected period, as well as the compound annual growth rate (CAGR) between these two points in time. 26 This provides a benchmark for the analysis of the country's GVC export performance and import dependence in each of the products and categories, and introduces a dynamic criterion in this assessment by looking not only at GVC exports and imports in each category in levels, but also evaluating their growth over time.
The third tab of the dashboard exploits information from the products of interest query, whose output yields a list of the top individual products at the six-digit level of aggregation within each of the selected GVC categories, ranked on either export or import value (or both) on a year of choice within the analysis period selected in the query. The actual number of products to be displayed is customizable, with the default option set in twenty products. The user also has flexibility to choose the initial and final years to be used for the calculation of market shares and compound annual growth rates. For the resulting subset of products and for both the country of interest and all of its comparators, the output of the query includes total exports and imports in dollar values, global market shares in percentages, and world exports and imports in dollar values, in all cases both in the selected initial and final years, as well as the compound annual growth rate of country's imports and exports between the two. All these data allow to quickly grasp a bunch of information on each of these products: their relative importance in term of the dollar value of their exports and/or imports and whether there is two-way trade; how fast they have been growing or, on the contrary, if they are on the decline; and whether such trend has been consistent or otherwise there have been trend changes or any atypical export values in any of the years within the considered time span. In the case of Tunisia, the existence of both imports and exports within these relatively narrow product categories is seen in several of the country's principal GVCs exports and imports.
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From the prior results on principal exports and imports, a few products of interest can then be selected for further in-depth analysis, based on features such as the existence of two-way trade, a high rate of annual growth, very high values of trade flows, a declining or reversing trade dynamic, a qualitative feature such as a forward or backward linkage with the complementary trade flow (e.g. with any of the principal imports, if the product is a principal export), or any combination thereof. In the case of Tunisia, seven products are selected based on these criteria to look into them in more detail: Color TV receivers; Ignition wiring sets for vehicles, etc.; Electronic integrated circuits; Other motor vehicle parts; Aircraft and helicopter parts, misc.; Men's and boy 's trousers, woven; and Footwear parts, leggings, etc. 28 Based on the joint analysis of this additional information and the previously identified trends, conclusions can be drawn for each case study. These may include, along highlights of the main quantitative and qualitative trends observed, the formulation of hypothesis on what may be the underlying reasons for the observed dynamics (e.g. quality differences, complementarities, segmentation of destination markets, value addition). It is important to note that the above described process of selection of products of interest based on multidimensional quantitative and qualitative considerations cannot, because of its nature, be automatized for its inclusion into the WITS GVC Module. However, the automated interface does provide a simplified version of the above matching and selection process for the identification of products of interest, which consists in selecting the products with the largest exports by the country of interest.
For each of the identified products of interest, the five main export destinations and import sources for the country of interest (in our example, Tunisia) are obtained, based on market shares in the final year selected for the query. The values of such trade flows in the initial and final years of the sub-period previously used to identify them as main exports or imports are then tabulated, together with the corresponding compound annual growth rate.
The last step of the country-level analysis consists in identifying, for each of the products of interest, which are the largest competitors for the country for whom the dashboard is being made, either in the world market or, for more detailed insight, in its main destination market for each of such products (e.g. for Tunisia, its main destination market for "other motor vehicle parts" is France). In the former case (main competitors in the global market), the selection of the top five competitor countries is done by ranking all countries in the world based on their shares in global exports of the selected product of interest in the final year of the analysis period, and then selecting those with the largest shares. However, in some cases the top exporters of a certain product at the global scale may not be the most relevant competitors for the country of interest, but rather competition in a specific market (the main market for the country of interest's exports of a certain product) may be more relevant. In this latter case, the identification of competitors is done by picking out the five largest import sources of each product (e.g. "other motor vehicle parts") by the corresponding main destination country identified in the previous step (e.g. France), based on their share in the destination country's total imports of the product in the last year of the considered time period. Then, the import values from these five countries both in the chosen initial and final years are tabulated, together with their shares of total imports of the product in the destination market, and the corresponding compound annual growth rate. If the country for which the dashboard is made is not within these top five import sources, it should nevertheless be included in the tables, indicating its position in the ranking (e.g. Tunisia is not among France's top five sources for the import of "other motor vehicle parts", but it is nevertheless included at the bottom of the corresponding table for comparability purposes). The WITS GVC Module interface currently provides listings of competitors for products of interest at a global scale (based on export shares to the world) as part of the output of its product of interest query, but does not provide competitors' lists for specific local markets. Apart from the country-level dashboards, the MC-GVC database allows for the possibility to build intraregional GVC trade dashboards, which are available for download directly from the WITS GVC Module interface through the intra-region analysis query. Such dashboards show the value of gross exports and imports of every country in the selected world region of interest, to/from every other country within the same region, as well as the total gross exports and imports of that country in every GVC category to the remaining six regions of the world according to World Bank classification, 29 also showing these trade values as percentages of that country's total trade and GDP.
Finally, inter-regional GVC trade dashboards can also be built to show the trade value of gross exports and imports of GVC-related products of each world region to itself and to other regions of the world. These dashboards are also directly downloadable from the WITS GVC Module through the inter-region analysis query, and in addition to providing the total trade of all partner regions, this broadest-level analysis also shows the trade values of GVC-related products as a share of total trade of all partner regions.
